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AEROLOGICAL OBSERVATIONS 
[Aerological Division, D. M. LITTLE in charge] 

By B. FRANCIS DASHIELL 

The mean free-air data for the month of August 1938, 
given in tables 1 and la, are based on a total of 410 air- 
plane and 2 14 radiometeorograph observations, respec- 
t,ively. They include the basic meteorological elements 
of pressure, temperature, and relative humidity, recorded 
a t  st,anclard geometric heights. August marked the in- 
auguration of new radiometeorograph stations, and these 
high-altitude observations are shown in table la. 

These "means" are computed by the customary method 
of differences, and are omitted whenever less than 15 
observations are made a t  the surface, and less than 5 a t  
a standard height. For those levels that fall within the 
limits of the monthly vertical range of the tropopause, a t  
least 15 observations are required. In the January 1938 
issue of the MONTHLY WEATHER REVIEW, under "Aero- 
logical Observations," the reader will find further details 
of such computations. 

The departures of mean surface temperature from the 
normal during August are shown on chart 1. The month 
was characterized by a persistence of decidedly warm 
weather throughout the country, except west of the Con- 
tinental Divide. The mean temperature was considerably 
above the normal in the Central States, and i t  reached a 
departure of +9' F. over southeastern Nebraska. The 
remainder of the Central Plains and Mississippi Valley, 
Ohio Valley, and Middle and North Atlantic States, were 
also warmer than normal with departures ranging from 
+2' F. to +So F. 

During August mean free-air temperatures were highest 
over the Gulf and Southeastern States a t  0.5 kilometer, 
and over the Southwest a t  all other levels. Although 
mean surface temperatures during August were unusually 
high, the mean temperatures above the surface showed, in 

most all cases, only moderate increases over the preceding 
month of July. On the other hand, however, mean upper- 
air temperatures for the current month generally were 
lower a t  all levels than during the corresponding month of 
1037. Greatest positive temperature differences for 
August over July were noted a t  0.5 kilometer over San 
Diego, Calif. (2.S' C.); a t  1 kilometer over Pensacola, 
Fla. (1.2' C.); a t  1.5 and 2 liilometers over El Paso, Tex. 
(1.2' C. and 1.2' C., respectively); a t  2.5 kilometers over 
Chicago, Ill. (1.5' C.); a t  3 kilometers over Chicago, Ill., 
and Cheyenne, Wyo. (1.3' C.); a t  4 kilometers over Chey- 
enne, MTyo., and Norfolk, Vs. (1.2' C.); and a t  5 kilometers 
over Norfolk, Va. (1.7' C.). 

The free-air mean temperatures for August, over Seattle 
and Spokane, Wash., a t  all levels, were lower than in 
July. The greatest negative difference a t  Seattle, Wash., 
was 4.9' C. a t  1.5 and 2 kilometers, while it was 3.5' C. 
over Spokane, Wash., a t  2 kilometers. Negative tem- 
perature differences between August 1938 and August 1937 
showed that the current month was cooler a t  most, levels 
over the greater portion of the United States, with the 
exception of Seattle, Wash., Chicago, Ill., Norfolk, Va., 
and Pensncola, Fla., where August of this year was 
warmer. 

The highest mean temperatures recorded a t  all levels 
were: 24.7' C. a t  Pensacola, Fla.; 25.3' C. (the highest 
for the country a t  any level) over Oklahoma City, O b . ;  
23.2' C. and 20.4' C. over El Paso, Tes.; 17.6' C. and 
13.7' C. over Salt Lake City, Utah; 6.0' C. over Salt 
Lake City, Utah, and Oklahoma City, Okla.; and -0.8' C. 
over Oklahoma City, Okla., at 0.5, 1, 1.5, 2, 2.5, 3 ,4 ,  and 
5 kilometers, respectively. Low mean temperatures in 
the free air occurred over the Northwest a t  all levels, and 
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temperaturea were relatively low over the Great Lakes 
and New England. The lowest for August (-7.8' C.) 
was recorded over Sault Ste. Marie, Mich., at 5 kilometers. 

The lowest hi h-altitude tem erature (-70.5' C.) was 
recorded over gashington, D. 8., at  16 kilometers. Cor- 
responding1 low temperatures for August were found at 
16 and 17 dometers over stations also using radiometeoro- 
graphs. The low temperatures recorded over stations 
which are farthest north, however, were somewhat higher 
than at points farther south but in the same high levels. 

Isobano charts, prepared from the pressure data given 
in tables 1 and la, for all levels u to 5 kilometers, showed 

tral, southern, and eastern States, was higher than in July. 
But it was slight1 lower elsewhere, and particularly so 

Sault Ste. Marie, Mich. Pressure also was slightly lower 
over the entire country at all levels during August than in 
the corresponding month of 1937. 

Pressure was high in August 1938 over the Southeast 
at all levels up to 2 kilometers, than over the southern 
half of the countr east of the southern Rocky Mountain 
region up to 5 kiometers. Elsewhere the pressure was 
lower. A statistical low-pressure area appeared a t  0.5,1, 
and 1.5 kilometers over Fargo, N. Dak., and the northern 
Rocky Mountain region. At 2 kilometers this area had 
moved eastward to Sault Ste. Marie, Mich., but was prac- 
tically nonexistent a t  5 kilometers. 

Free-air humidity was unevenly distributed over the 
country during August. The highest humidities recorded 
at  the different levels were found over San Diego, Calif. 
(81 percent), Nashville, Tenn. (81 percent), and Sault 
Ste. Marie, Mich. (76 percent), a t  0.5 kilometer; over 
Lakehurst, N. J., Puashville, Tenn., and Sault Ste. Marie, 
Mich., at 1, 1.5, and 2 kilometers; and over Nashville, 
Tenn., and Sault Ste. Marie, Mich., a t  2.5, 3, 4, and 5 
kilometers. Humidity was high over Seattle, Wash. 
(65 percent a t  1 kilometer), up to 2 kilometers, but the 
air rapidly became much drier from that level (28 percent 
a t  3 kilometers) up to 5 kilometers, inclusive. 

In August the mean relative humidities were higher than 
those recorded during the preceding months of June and 
July. Over the far Northwest the humidity, up to 2 
kilometers, was about 10 percent greater than in July, 
and from 10 to 20 percent higher in the South and East up 
to  4 kilometers, but lower over the entire country at  5 
kilometers. It was noted, too, that while the areas of 
high humidity were concentrated over the South during 
July, they moved toward tho North in August and occu- 
pied about the same position they did in June. Over 
Oakland, Calif., where the driest air in the United States 
was recorded up to 5 kilometers, high-altitude observa- 
tions showed that the humidity was only 20 percent a t  10 
kilometers. 

Resultant winds in the free atmosphere, basea on pilot 
balloon observations made near 5 a. m. (75th meridian 
time) during the month of August, are given in table 2. 
The resultant-wind directions indicated definite depar- 
tures from the normal almost everywhere, although during 
the preceding month of July the greatest departures were 
confined mostly to the southeastern States. As usual, 
large departures from normal directions were noted at  the 
surface, and at Sault Ste. Marie, Mich., the current 
resultant wind direction was 100' south of its normal. 

The daerences between outstanding resultant-wind 
directions for August and their normals (in degrees), at 
all levels, were: 55' north of normal (when rotated in a 

that the mean free-air pressure P or August over the cen- 

along a northern iT elt extending from Seattle, Wash., to 

clockwise direction) over Fargo, N. Dak.; 64' south of 
normal (when rotated counter-clockwise) over Pensacola, 
Fla.; 69' north of normal, over Seattle, Wash.; 54' north, 
over Medford, Oreg.; 57' north, over Salt Lake City, 
Utah; 70' south, and 44' north, over Oklahoma City, 
OMa.; and 68' south of normal, over Atlanta, Ga.; all 
at 0.5, 1, 1.5, 2, 2.5, 3, 4, and 5 kilometers, respectively. 

Upper-air resultant wind directions over the United 
States, during August, showed that 77 percent were 
westerly and 23 percent had easterly components. The 
winds were found to be 20 percent easterly at 0.5 kilo- 
meters, and this ratio remained nearly constant up through 
all levels to 4 kilometers. At 5 kilometers, 25 percent of 
all directions showed easterly components. And, of all 
the easterly winds recorded at every level, the majority 
fell within the southeast quadrant, while those having 
westerly components were about equally divided between 
the northwest and southwest quadrants. 

It is interesting to note that, during August, many pilot 
balloon stations reported resultant mnd directions having 
departures that were south of normal, when rotated coun- 
tercloclrwise. Such southerly departures occurred a t  
St. Louis, Mo., Chicago, Ill., Detroit, hlich., Sault Ste. 
Marie, Mich., Fargo, N. Dak., Omaha, Nebr., Oklahoma 
City, Okla., and Cheyenne, Wyo. These departures, it 
will be seen, were confined generally to an area that 
covered the entire central portion of the United States, 
and extended from the Gulf to the Canadian border. 
Since this condition existed at  most levels, and can be 
compared with the high temperatures which persisted 
during August over the same area, it  becomes significant. 
Resultant wind directions which were north of normd, 
a t  most, levels, occurred over the Eastern and Western 
States where mean temperatures were considerably less 
than those recorded in the Central States. 

At Key West, Fla., departures in resultant winds from 
normal were in a counter-clockwise direction as opposed 
to the situation that prevailed during July when wind 
directions a t  all levels over Key West departed from nor- 
mal in a clockwise direction. But, at Pensacola, Fla., 
the August departures in direction were very similar to 
those noted in July, exce t that a clockwise departure 

station in the country reportin departures that turned 
north of normal at all levels, wkle St. Louis, Mo., as in 
July, showed the most nearly normal wind directions tit 
all levels in the United States. 

Wind velocities for August were somewhat higher than 
normal over most of the United States a t  all levels up to 
4 kilometers. Such was the case over all balloon stations 
at  1 kilometer, as well as a t  1.5 Idlometers, except over 
Seattle, Wash. Large positive departures from the normal 
resultant-wind velocity occurred over Key West, Fla., a t  
2,2 .5 ,3 ,  and 4 kilometers, and smaller positive departures 
over Fargo, N. Dak., and Detroit, Mich., a t  1 kilometer, 
and over Sault Ste. Marie, Mich., a t  2.5 and 3 kilometers. 
Negative departures of resultant velocity were slight 
whenever they occurred, except a t  Boston, Mass. , ,where 
the velocity was 5.3 m. p. s. less than normal. 

Table 3 shows the maximum winds recorded in August. 
A velocity of 69.8 m. p. s. (157 miles per hour) occurred 
from the SSW at 2.6 kilometers over Havre, Mont.,.on 
the 11th. Maximum winds elsewhere were not excesslve, 
but in the very high levels a wind speed of 64.5 m. p. s. 
from the WSW wae observed over Redding, Calif., a t  
24.7 kilometers. 

occurred a t  4 kilometers. 5 ashville, Tenn., was the only 
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TABLE l.-Meanfresair baromrtrie pte88Ute8 (P) in mb., femperaturcs (m in O C., and rekltfV6 humidities (R.  H.)  in percent obfained bv 
airplanes during Augurt 1QS8 

Observations taken about 4 a. m. 75th meridian time, except by Navy stations along the Pacific coast and Hawaii, where they are taken at dawn. 
1 Navy. 
NOT1.-NOne of the meam Included in thls table ace based on leas than 16 surface or 5 standard-level observations. 

TABLIU 1s.-Mean free-air barometric pressures ( P )  in mb., temperatures ( T )  in 'C., and relative humidities ( R .  H.)  in percent obtained bv 
radtometeorographs durinp August 1938 

Stations and elevations In meters above e88 level I 

Observations taken about 4 a. m. 76th merldlan time, excapt by Navy stations along the Pacific coast and Hawaii where they are taken a t  dawn. 
I N a w .  
NOTE.-None of the means Included in thls table are based on less than 15 mrface or 5 standard-lerel observations. 
Number of observations refers to pressure only as temperature and humidity data are missing for some observations at certain levels also the humidity data are not used where 

daily temperature reading# were below -ao 0. 
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T A B L ~  2.-Frcc-air rerullant winds (melsrs per second) baaed on pilot-balloon observation# ma& near 6 a. m. (E. 8. T.) during August 1058 
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T A B L ~  a.-Mazimum free air wind velocities ( M .  P. S.), for different sections of the United States based on pilot balloon observations during 
August 1998 
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